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RINGKASAN 
 
      Inflamasi saluran napas pasien PPOK merupakan akibat respons inflamasi 
yang disebabkan iritasi kronik terutama asap rokok. Kelainan struktur jaringan 
berkaitan erat dengan respons inflamasi yang terjadi. Gangguan keseimbangan 
molekul proteolisis dan anti-proteolisis menghasilkan peningkatan aktivitas 
proteolisis, destruksi parenkim paru yang mengarah pada emfisema. Peningkatan 
aktivitas proteolisis mungkin merupakan konsekuensi inflamasi yaitu dengan 
pelepasan enzim proteolisis oleh sel inflamasi seperti makrofag dan netrofil, atau 
disebabkan faktor genetik seperti defisiensi α-1 antitripsin.Tujuan penelitian ini 
adalah untuk menganalisis efek antiinflamasi lokal dan sistemik doksisiklin 
dengan VEP1, konsentrasi MMP-9 serum, dan konsentrasi Hs-CRP serum pada 
penderita PPOK stabil 
 Penelitian ini merupakan uji klinis quasi exsperimental, pre dan post design,. 
Jumlah  sampel penelitian adalah 32 penderita PPOK stabil di Poliklinik rawat 
jalan RSUD Dr. Moewardi Surakarta pada bulan Desember-Februari 2012 yang 
diambil secara consecutive sampling. Variabel bebas adalah doksisiklin oral 100 
mg, variabel tergantung adalah PPOK stabil. Data VEP1 diperoleh dari hasil 
pemeriksaan spirometri. MMP-9 serum diperoleh dari hasil pemeriksaan serum 
dengan menggunakan metode pengukuran tehnik kuantitatif sandwich enzyme 
immunoassay dan Hs-CRP serum diperoleh dari hasil pemeriksaan serum dengan 
menggunakan metode pengukuran immunoassay aglutinasi latex dengan antibodi 
monoklonal. Analisis  yang digunakan adalah uji beda dengan uji parameter t test. 
Hubungan antara dua variabel numerik apabila data berdistribusi normal 
dilakukan uji korelasi Pearson dan dilakukan uji korelasi Spearman pada distribusi 
data tidak normal. Hasil penghitungan dinyatakan dalam koefisien korelasi 
Pearson (r).   .  
 Hasil penelitian didapatkan  rerata umur 66,94 ± 8,75 tahun, keseluruhan laki-
laki. Rerata indeks massa tubuh 31,16 kg/m
2
. Terdapat perbedaan nilai VEP1, 
konsentrasi serum  MMP-9 sebelum dan sesudah pemberian doksisiklin. Tidak 
terdapat perbedaan konsentrasi Hs-CRP serum sebelum dan sesudah pemberian 
doksisiklin. Tidak terdapat korelasi antara nilai VEP1, MMP-9 serum, dan Hs-
CRP serum setelah pemberian doksisiklin. 
   
Kata kunci: VEP1, MMP-9, Hs-CRP,  PPOK. 
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Abstract 
 
      Respiratory inflammation in COPD is  a result of inflammatory response that 
caused by chronic iritation especially from cigarette smoking. Abnormalities of 
tissues are closely related to the inflammatory response that induced by the 
exposure of noxious particles or gases in which cigarette smoke is the first and the 
most dominant risk factor among others. Imbalance between proteolytic and 
antiproteolytic molecules in COPD has initiated an increased in proteolytic 
activity leading to parenchymal lung destruction and thus the development of 
emphysema. This increase in proteolytic activity may be a consequence of 
inflammation due to the release of proteolytic enzime by inflammatory cells such 
as macropaghes and neutrophils, or genetic factors such as Alpha 1-antitrypsin 
deficiency. The purpose of this study was to investigate local and systemic 
inflammatory effects of doxcyciclin administration on FEV1 values, MMP-9 
serum consentration, and Hs-CRP serum consentration in stable COPDs.  
This study was a clinical quasi experiment, pre and post design. Total sample was 
32 patients with stable COPD taken consecutively at outpatient department of 
RSUD Dr. Moewardi Surakarta during December to February 2012. Independent 
variable of this study was doxcyciclin oral 100 mg, whilst the dependent variable 
was stable COPD. Data FEV1 were obtained by spirometry tests. MMP-9 serum 
was obtained from serum tests by using a sandwich enzyme immuno quantitative 
assay. Hs-CRP serum was obtained from serum tests by using an immuno 
aglutinasi latex assay with monoclonal antibodi. Data analysis used was a 
differential test with t-test parameter. The association between two numerical 
variables was measured by Pearsons coefficient of correlation, when the variables 
are bivariate normal, and by Spearman coefficient of correlation for non-normal 
data.The results were then defined as Pearsons coefficient of correlation (r). 
Results obtained were the average age of 66.94 + 8.75 years old, all male. The 
average of body mass index was 31.16 kg/m
2
. The result showed that there was 
differences in FEV1 values and MMP-9 serum concentration before and after 
doxcyciclin administration. On the other hand, there was no difference in Hs-CRP 
serum concentration before and after doxcyciclin administration. To conclude, 
there was no correlation between FEV1 values, MMP-9 serum concentration, and 
Hs-CRP serum concentration after the administration of doxcyciclin. 
 
Keywords : FEV1, MMP-9, Hs-CRP, COPD. 
 
 
 
perpustakaan.uns.ac.id digilib.uns.ac.id 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
commit to user 
xi 
 
DAFTAR ISI 
 
SAMPUL DEPAN................................................................................................. 
LEMBAR PENGESAHAN.................................................................................. 
PERNYATAAN ORISINILITAS DAN PUBLIKASI TESIS.......................... 
KATA PENGANTAR.......................................................................................... 
RINGKASAN....................................................................................................... 
ABSTRACT.......................................................................................................... 
DAFTAR ISI......................................................................................................... 
DAFTAR SINGKATAN  KATA......................................................................... 
DAFTAR GAMBAR............................................................................................. 
DAFTAR TABEL.................................................................................................. 
DAFTAR LAMPIRAN......................................................................................... 
BAB I. PENDAHULUAN 
A. Latar belakang masalah............................................................................... 
B. Rumusan masalah........................................................................................ 
C. Tujuan penelitian......................................................................................... 
D. Manfaat penelitian....................................................................................... 
BAB II. TINJAUAN PUSTAKA 
A. Penyakit Paru Obstruktif Kronik 
1. Definisi........................................................................................ 
2. Patogenesis.................................................................................. 
3. Patologi....................................................................................... 
4. Patofisiologi................................................................................ 
5. Diagnosis..................................................................................... 
6. Klasifikasi.................................................................................... 
7. Managemen pengobatan.............................................................. 
8. Inflamasi paru dan sistemik.......................................................... 
B. Doksisiklin.......................................................................................... 
C. Matriks Metalloproteinase................................................................... 
D. C-Reaktif Protein................................................................................ 
i 
ii 
iii 
iv 
ix 
x 
xi 
xiii 
xvi 
xvii 
xviii 
 
1 
6 
6 
7 
 
 
9 
9 
26 
29 
31 
32 
34 
36 
41 
47 
51 
perpustakaan.uns.ac.id digilib.uns.ac.id 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
commit to user 
xii 
E. Kerangka pikir............................................................................................... 
F. Hipotesis....................................................................................................... 
BAB III. METODOLOGI PENELITIAN 
A. Rancangan penelitian.................................................................................... 
B. Tempat dan waktu penelitian........................................................................ 
C. Populasi penelitian........................................................................................ 
D. Pemilihan sampel.......................................................................................... 
E. Besar sampel................................................................................................. 
F. Kriteria inklusi, eksklusi, dan diskontinu..................................................... 
G. Identifkasi variabel....................................................................................... 
H. Definisi operasional...................................................................................... 
I. Instrumen penelitian..................................................................................... 
J. Prosedur pengumpula data........................................................................... 
K. Teknik pemeriksaan...................................................................................... 
L. Etika penelitian............................................................................................ 
M. Analisis data................................................................................................ 
N. Alur penelitian............................................................................................... 
BAB 1V. HASIL PENELITIAN 
A. HASIL........................................................................................................ 
B. PEMBAHASAN........................................................................................ 
BAB V. SIMPULAN DAN SARAN 
A. SIMPULAN................................................................................................ 
B. SARAN...................................................................................................... 
DAFTAR PUSTAKA........................................................................................... 
LAMPIRAN......................................................................................................... 
55 
56 
 
57 
 
57 
57 
57 
59 
60 
61 
62 
63 
64 
67 
67 
69 
 
70 
87 
 
98 
98 
100 
110 
 
 
 
 
 
 
perpustakaan.uns.ac.id digilib.uns.ac.id 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
commit to user 
xi 
 
DAFTAR SINGKATAN KATA 
 
Ab 
BAL                     
Ca                         
CCL                     
CD8                   
CI                         
CRP 
CU 
CXCL 
CXCR 
DNA 
EGF 
Fe 
GM-CSF 
GOLD 
HOCl 
HSP    
ICAM 
IFN 
IL 
LOS 
 antibody 
 Broncho alveolar lavage 
 Calsium 
 CC Chemokine ligand 
 Cluster differentiated-8 
 Concentration inhibitor 
 C-reaktive protein 
 Cuprum 
 CXC Chemokine ligand 
 Chemokine  reseptor 
 Deoxyribonucleat acid 
 epidermal growth factor 
 ferro 
 Granulocyt-macrophage colony stimulating factor 
 Global Initiative for Chronic Obstruktive Lung Disease 
 Hypoclorus acid 
 Heat shock protein 
 Intra cellular adhesion molecule 
 Interferon 
 Interleukin 
 Lipo-oligosaccarharide 
perpustakaan.uns.ac.id digilib.uns.ac.id 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
commit to user 
xii 
LTB4 
MAP 
MCP 
Mg 
MHC 
MMP 
Mn 
MPO 
mRNA 
MUC5B 
NADPH 
NE 
NF-ϰB 
NHANES 
PDPI 
PKC 
PMA 
PPOK 
RANTES 
ROS 
TCR 
TetR 
TGF-β 
 Leukotrien B4 
 Mitogen activated protein 
 Monocyt chemoattractant protein 
 Magnesium 
 major histocompatibility complex 
 Matrix metalloproteinase 
 mangan 
 Myeloperoxidase 
 Mesenger Ribonucleat acid  
 Mucin sub type 5B 
 nicotinamid adenine dinucleotide phosphate 
 Neutrophyl elastase 
 Nuclear factor kappa beta 
 National Health and Nutrition Examination Survei 
 Perhimpunan Dokter Paru Indonesia 
 Protein kinase C 
 Pharbol 12-myristate 13-acetate 
 Penyakit paru obstruktif kronik 
 Regulated on activation normal T-cell expressed and secreted 
 Rective oxygen species 
 T-cell receptor 
 Tetracycline receptor 
 Tranforming growth factor beta 
perpustakaan.uns.ac.id digilib.uns.ac.id 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
commit to user 
xi 
 
Th 
TIMP 
TNF 
TSLP 
VEGF 
VEP-1 
WHO 
Zn    
 T-helper 
 Tissue inhibitor metalloproteinase 
 Tumor necrosis factor 
 Thymic stromal ilmphopoietin 
 Vascular endothelial growth factor 
 Volume ekspirasi paksa detik-1 
 World Health Organization 
 Zink 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
perpustakaan.uns.ac.id digilib.uns.ac.id 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
commit to user 
xii 
DAFTAR GAMBAR 
 
Gambar 1. Patogenesis PPOK…………..……................................................ 11 
Gambar 2 Mekanisme selular pada PPOK….…...…….................................. 12 
Gambar 3. Efek netrofil pada PPOK………………………............................ 13 
Gambar 4. Kolonisasi bakteri saluran napas pada PPOK................................ 15 
Gambar 5. Peran makrofag pada PPOK……………...……………................ 17 
Gambar 6. 
Gambar 7.  
Gambar 8. 
Gambar 9. 
Gambar 10. 
Gambar 11. 
Gambar 12. 
Gambar 13. 
 
Gambar 14. 
Gambar 15. 
Gambar 16. 
Gambar 17. 
Gambar 18. 
Gambar 19. 
Gambar 20. 
Gambar 21. 
Efek sel epitel pada PPOK………………..………….………….. 
Interaksi selular dan inflamasi selular pada PPOK........................ 
Sel dan mediator pada respons inflamasi PPOK…........................ 
Sumber stress oksidatif.................................................................. 
Saluran napas sentral pasien dengan bronkitis kronik................... 
 
Saluran napas perifer pasien dengan bronkiolitis........................... 
 
Kelainan patologi pada PPOK....................................................... 
 
Hubungan antara onset proses patologi pada PPOK dan  
stadium PPOK menurut GOLD..................................................... 
Target terapi masa depan PPOK.................................................... 
Respons inisial terhadap asap rokok.............................................. 
Mekanisme proliferasi sel T........................................................... 
Respons imun adaptif.................................................................... 
Struktur kimia doksisiklin.............................................................. 
Chelation zink dan calsium............................................................ 
 
Struktur MMPs............................................................................... 
 
Struktur CRP.................................................................................. 
18 
20 
21 
24 
27 
28 
 
29 
 
32 
 
 
 
35 
 
37 
 
38 
 
 
39 
 
42 
 
45 
 
49 
 
51 
perpustakaan.uns.ac.id digilib.uns.ac.id 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
commit to user 
xi 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
perpustakaan.uns.ac.id digilib.uns.ac.id 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
commit to user 
xii 
DAFTAR TABEL 
 
Tabel 1. Protease dan antiprotease pada PPOK............................................ 
 
25 
Tabel 2. 
 
Klasifikasi PPOK........................................................................... 33 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
perpustakaan.uns.ac.id digilib.uns.ac.id 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
commit to user 
xi 
 
DAFTAR LAMPIRAN 
 
Lampiran 1 : 
Lampiran 2 : 
Lampiran 3 : 
Lampiran 4 : 
Lampiran 5 : 
Lampiran 6: 
Lampiran 7: 
Lampiran 8: 
 
Lembar penjelasan kepada penderita …………................ 
Lembar persetujuan mengikuti penelitian……………….. 
Lembar data penderita…………………………………… 
Tehnik pemeriksaan………………………………............ 
Kelaikan etik…………………………………………….. 
Rekapitulasi penelitiian …………..................................... 
Hasil perhitungan SPSS..................................................... 
Ethical clierence…………………………………............. 
110 
114 
115 
117 
119 
123 
126 
138 
 
 
